P 3¢

KXc—19

N H |

FEZMREDRERX FREARERNE) ARAREESE
YRk 2 54 58 3 1 HEUE

WEES: 12608
ZRIEE  PBKERIEASFRE
IS EARS : 2010~2012
EREES 22656214
HRFEL (FIXN) BERBFATOBRIREZFALELZEENMAT—ELBBERTO
+ X DEH
HIEiEE4R (FEX) Accelerationof biodiesel fuel synthesis using electrical discharge
in oil under ultrasonic irradiation
MERRE
O % (SEKIGUCHI HIDETOSHI)
HRI¥KY - KFREIZHMER - HiT
MEEERS : 50226643

WFGERR R O (Fn30) -

ZORIETIE, MO 2T VAN X D3 FF ¢ — B /VREBHLE 7 a v 22BN
T, WWHHE BTG EZHRESED WV EHM RIS 28 AL, @l - @22 CHEY
DL FT 4 — BNV EE T 0B ADORBEERATZ LD TH D, 3 FRIOWZEEORER, B
FHRRH O AT H KISMEENHERR SN BEIRT V0 Y it 2 AW 7= & sk W, 7ara
ERHIEAN LD SIRTPHEZIT o2 5E810, IGHEDO S 5705 ERBR i, WP HGE
BTN OMELREN/HER SN, ZNLORENS, ETE & BTSN HET IR
ST, RO FF 4 —BAE T o R L R A AREMEE D, S HIZZOBRIT ST
~HEBALEZH LOWEIGH L LT, 7T XA~ Ab2250 B D% oM AR SO 0 [ i PR 72 i F R B L
DRENDBLEEZ BN,

WFIERRR O (30

The purpose of the research is to accelerate biodiesel fuel synthesis using electrical discharge in liquid
reactant under ultrasonic irradiation, aiming to novel biodiesel fuel production process having
advantages of fast, high-efficient and waste-less. The experiments were carried out with heterogeneous
alkali catalysts which are also effective for promoting the reaction rate of biodiesel fuel production. The
results showed that the reaction rate was enhanced by the electrical discharge in the reactant with the
catalyst and argon injection under ultrasonic irradiation, confirming the synergy effect of the discharge
and ultrasound. From the present research, the innovative reaction field generated by the combination of
ultrasonic irradiation and electrical discharge in liquid will lead to the next-generation technology on
biodiesel fuel production process as well as the development of plasma chemistry and application of
liquid phase reactions.
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Fig.1 Experimental set-up
Table 1 Experimental conditions
Bubbling gas Methanol Ar
Reaction time [min] 180 180
Temperture [C] 60+3 60+3
Triolein amount [ml] 30 30
Initial volume of Methanol [ml] 5 15
Catalyst CaO Ca0,Ca(OH)2
Catalyst amount [g] 1.57 1.57

Methanol flow rate

12 —
[m1(iquid)/min]

5(15,45,75,105,135,165min)
Added volume of Methanol [ml] — .
10(30,60,90,120,150min)

Applied voltage [kV] 2.96~4.8 2.88~4.48

Positive-negative high voltage
20 20
pulse [ 1 s]
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Fig.2 Timewise variation of FAME yield with CaO
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Fig.5 Timewise variation of FAME yield with CaO
and CH3OH bubbling
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